Reversible membrane permeabilization of mammalian cells treated with digitonin and its use for inducing nuclear reprogramming by Xenopus egg extracts.
Plasma membranes can be reversibly permeabilized by Streptolysin O. The permeabilized cells can be reprogrammed and partially dedifferentiated in the cell-free system from egg extracts. However, the permeabilizing activity of Streptolysin O is not stable, and therefore it is difficult to control its activity. An alternative method for reversible permeabilization is useful for establishing a cell-free system. Here, we used a nonionic detergent, digitonin, for permeabilization. A low concentration of digitonin induced reversible permeabilization of the plasma membrane in bovine, mouse, and porcine somatic cells. The permeabilized cells were treated with Xenopus laevis egg extracts. The treated cells showed exchange of nuclear proteins from extracts such as incorporation of Xenopus-specific histone B4 and Lamin LIII into nuclei. After resealing of the membrane, the cells showed upregulation of OCT4, SOX2, and NANOG expression. Our results suggest that reversible permeabilization with digitonin can be used to induce nuclear reprogramming and to activate pluripotent genes by a cell-free system.